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Sila pastikan bahawa kertas peperiksaan ini mengandungi LIMA (5) muka surat yang
bercetak sebelum anda memulakan peperiksaan ini.
Please check that this examination paper consists ofFIVE (5) pages ofprinted material
before you begin the examination.
Jawab EMPAT (4) daripada 5 soalan. Soalan nombor LIMA adalah wajib .
Answer FOUR (4) out of5 questions. Question FIVE is compulsory.
- 2
l .
	
Bina satu ujikaji bagi suatu rekabentuk faktoran 24 dengan pembauran di dalam
empat blok .
2 . Tuliskan nota pendek bagi perkara berikut :
1 . Perawakan 2. Pereplikaan
Write short notes on thefollowing:
1 . Randomization 2 . Replication .
3 . Apakah kelebihan dan kekurangan rekabentuk blok rawakan .
[IUK 203]
(20 markah)
Design an experimentfor confounding a 24 factorial experiment infour blocks.
(20 marks)
(20 markah)
(20 marks)
(20 markah)
What are the advantages and disadvantages ofa randomized block design .
(20 marks)
4 . Tuliskan mengenai rekabentuk gubahan memusat (CCD) bagi k=2 pembolehubah
dengan 4 titik memusat.
(20 markah)
Write down a central composite design (CCD) in k = 2 variables with 4 center
points.
(20 marks)
35.
	
Soalan ini wajib . Seorang jurutera mengesyaki bahawa kesempurnaan permukaan
bagi bahagian logam dipengaruhi oleh kadar penyaluran dan kedalaman
memotong. Beliau memilih tiga kadar penyaluran dan memilih secara rawak
empat kedalaman memotong. Kemudian, beliau menjalankan ujikaji faktoran dan
memperoleh data berikut:
Analisiskan data tersebut dan dapatkan kesimpulannya .
[IUK 203]
(40 markah)
Kedalaman memotong(inci)
Kadar Pen aluran (inci/minit) 0.15 0 .18 0.20 0.25
0.20 74 79 82 99
64 68 88 104
60 73 92 96
0.25 92 98 99 104
86 104 108 110
88 88 95 95
0.30 99 104 108 114
98 99 110 111
102 95 99 107
4-
This is a compulsory question . An engineer suspects that the surface finish of a
metal part is influenced by the feed rate and the depth of cut. She selects three
feed rates and randomly choosesfour depth ofcut. She then conducts afactorial
experiment and obtains thefollowing data :
Analyze the data and draw conclusions.
[IUK 203]
(40 marks)
Depth o cut (in)
Feed Rate (in/min) 0.15 0.18 0.20 0.25
0.20 74 79 82 99
64 68 88 104
60 73 92 96
0.25 92 98 99 104
86 104 108 110
88 88 95 95
0.30 99 104 108 114
98 99 110 111
102 95 99 107
(Za) IOjVUnUOUOQ ayi JO; mOpaaa3 ;o SOOaOQ
[IUK 203]
o MM h h Mb 'Dcn h M'D N M ...C h Rh o oM MN ~+ hO 'DO O~ NO: ooOR r n n '~D, p'ho_ ' ;s C4 v~ CK N $8 00 Yi -e t+1 t+f N CV C4 C4 C4 C4 Cl N N - - -+ - - - - - - - - - - -+ - - .. -
N
O, u9 '0 O O h ~ h 00 h R of 00 --+ '0 th M O t- ? a r- h M O 00 00 h h NN M V h b 'Q (l~ N C~ h h R M N O O O: O: Q, GO OO 00 {l~ n h T` [~ h b V1 M fV
VM.t c~ 00 h sT P1 en N Cl Cl N C4 N CV C! CV N - - -+ -+ - - - - - - - - - --i - ..;
N
00 ~ C, m O ~ N O~ 00 O N b N 00 V1 N O, 'D 't N O P th h ~ M M N
'0D
N 'tT h M O h 'D M M N
_
O O O: O~ 00 00 00 OO a0 n n n h V, M
cN ^ 00 V1 R m e-i r1 f4 N N N N N N N N C4 - - - - - - - - - - - - - - - -
N
h a N b th R ~ en 'O M M IT h O O b M O, b a th h -Ir N O, CT C, vt O'
O - Y1 h 'IT [lM OR 'D N "t M N N O O O: O: OR OR OR OO OO 00 n b h V~ M
R ^ O 00h - h R to M A1 fV C! CV C4 N Ci C1 C1 CV C1 NN
'0 N- 'D
Y1 Oh 00 WM 00 'O a,,,- !h00- M O' .h. '-+ t- O 00 'O R N O 00 r- V'1 V' N 1n 'OOM G
R,
a 00
T~
N 'T N1 m
O, 0o
en TV
h
CV
.
N C'1
. cn fn
fJ Cl
N
N
--.
N N C4
O
N t4 N
O : O;
- -
O :
-
O : O :
- -
Oo CC m
-+ -+ -+
o0 r
- -
b
-+
h R,
- -h -N ,
N h a, r L, h -_ M h M 00 . 'D V'1 M O O, a, O N- V,
CT 00 h
h
R
0o R.
M M M fV
h
N
'L .
N C4
't to
N C4
N
N
N
N N CI N
O
N
O
C7
O O
C4 N
O~
-
O : O;
^ -
a O~ O:
- - -
O0 n
- -
T`
-
b In
- -
h b O b h ti R h V) R 'D (3, m 00 M a fir ^ O th 11'1 M O, th 'O R M R N '0 r.-O 't 'O O0 H O0 . O h 'O h R to to N N - - O O O O O; Oi O; 0: O, O0, n b V1N 00 O, 00 V) v M1 M N1 fV N Cl CI N N C4 C4 CV TV C4 C1 C1 N C7 C4 C4 - - - - - - - - -
M O 'Doo N R ^ N V1 N N en 'O O h - th M O 00 ^ ^_+ T h 'O M N R N h
C h
T R, hh a 00 h
'O
Q
O' h
M to
N
to
C
M
00
C4
th 'O
Cl CJ
V1 R
C4 Cl
R
fV
t+1 M
C4 f4
N
C4
N
C,1
N
CV TV TV C4 C4
O O
CI f`7
O O
f4 N N
O
C'1
a OR- -+
n b
- -+
?-
O
C yR R a0 h oo h a O, O M 00 N 00 R - 00 V1 M O 4 `~ ^ M. N O O, p N M hON a R, h T 'O h N O O' h 'D 'D h R R M M M N N N N -- O O O~ 00 n
7 OO h R R M e-i to (V C4 N C1 CV f4 C4 N C4 CV C4 TV CV CI Cl fV CV CV CV c4 C4 C4 - - -
z N
t
C]
0
T R h a h O C, 00 wl eq CD r- W) C-4 0 .-.
fy a R
- C2, 00 M -V R M M to N N CV CV CV C! N N CV N Cl C4 C4 Cl N CV N CV Cl C4 N CV - - -
E
O N
_i O d
0 Ur
0 h C~+1 Do r b COn O QO,. 00 h b h h R M M cRn. In M N N N N N N. m
O ci 0; 00 'D R R to cn M M N CV CV N C1 N N N N N ('4 N N CV C4 CV (4 CV CV M C7 Cl - -u
C d
0 0~0
th h ~ N ^ M M h h V) th O a V'1 - W h N O Ch 'O R N - O, 00 th 00 O N R
m DO
T <n Oo
00 '0
00
~
Ch
R M
N. O, Oo
Cl
O;
CV
T` th
C4 CI
. h h
CV
h
CI N
? ~
CV
'R, R, Cn
C`1
M M Cn
C`! CV
M N N
N CV c4
N
C4
- O O~
C6 m
^ M M M N N N CV N N N N -
N
d
U ha0 N1 O0 TO a0 a O a ^ M 'D ^ 'O 00 R O, 'D N O ol th 'O V) M h .h.
a Ih 'O CT 00M - 'O
00
R
N h
R m
Vl N
P1 t-1 f-1
O a
P1 N
00 th
CV C4
h
C4
'O 'O
CV CV
h
cV
h
CV
N
N
R
C4
R
cV cV
R
fV
R M
N CV
to cn Tn
N cV CV
M N
N CV C4
O O
CV C4
N
H M R 'O M 00 th 00 h N Q
S
N V1 0 R O 'O M h V1 M - O, th 'O N <n N R V1 OC Cn O O, N 00 Vi M N O a 09 th h th 'D 'O h In v'1 In R R R R d' R M N -0, 00- 'D R 'R M Pl M Ri C+1 c"1 C! N N N N fV N N N N N N N N N Cl N N CV N CV CV
N
O '0 1n O th O, 00 M O M 10 O h th R - 00 b N O C, th 'O cn M V1 th O, '-'N to O N O Cn a b R, to N . O O, O 00 00 th h h 'D 'O `O 'O h Vi Vt N V1 st to N Nv^ ^ O V1 R M en M M M M M N N N N N N N N N N N N N N N N N N N C4 N
N
h -N.'O N O a M N- R M 00 'D 'D ao -_ b b to O h <T N O 00 'D R M - O O, M V1 h
R O, a-
M
b
-
h
h
'C R
00 'D
M M 114:M
1+1 N
M M
-.
M M
O
M
O O,
M N
~
N
a
N
00
N
00
N
00 00
N N
h
N
th Ih
N N
th h ch
N N N
'O 'O
N N
V1
N
'C Cr.
N N
N
'O O a ~ N h 'O - O, O, R O, R O 'O M O h h M a W 'O h M N R 'O DD ON V1 R h M O 0o h h V In N N N - - O O O O O, O' O, a a T ao th 'O 'OM h a-~+ b h R R R M Cn M M m M Hl m N1 f-1 Ni m m m M N1 C`l cV N C4 N C4 C4 N N N
N
N S h ~ n R 'O
'D O 00 C, -- R 0o m O, ~ N O, h N O C, t-- h R M N M ^ h
N O' b h rl: It
N
N R R ~ R
O~ 00
M N1
a0 h
Nf M
'O
f-1
'D N
Nf -t+1
h
t~1
V1
t+1
V,
M
R
P1
?
M M
V
t+1
f+n <n
f+f N7
M M <n
P1 M M
to N
M M P7
O
c+1 C+:
- M-+
- O, O, N N 'D R h h O R O, vi 0o h N O 00 'D R M ... O 00 ^ OR vl
O-o o h
b
'd
O, r
Vi vi
M -+
vi h
O'
c
OO ~
R R v
bbh
R v
R,
R R R
to
v
<n
v
to Cn NN
v a ~ v
N N
v R
N N -
v v ~ a v v ri
N Cn R h 'O h 0o O, O - ~ M- ~ ^ 'O ^ ~ O,- ON N N MN N RN Vf 'ON N th 00 O,N N N O 0to
0
N
